WO A MR

LLCM Specification

OY] E#HE Preliminary specification
MIERFH Official specifications

W H %S
Project No. TET-HO1bA2QQIST7NI1O
I TFT LCD Module
ki 240 x 3RGB x 240 Dots
Product Description |54 Tnch TFT LCD

P BN E E

Signature by customer:

O/PREERTZ Trial production OKHLEAEFZ Mass production
15 1R B — 1A B2 R AR 4

Please return one copy confirmation with signature and your comments

SRR, 7F) ARAA
I SZ R BT RHEE R A ]
J7ARA TR I i X 2 b R 2 2RS4, 3 A%k B 32 12026
JTRAERGET R BERIE A 208 5K 225U I N3 #5 3 1%



http://www.hotlcd.com

J HOT HM] Shenzhen Hot Display Technology Co.,Ltd 20204 06 A 23 H
TET-HO15A20QIST7N10 Rev:0-0

XREITIES Document revision history

R A H # Bkt B i ]
Version DATE Modify description PREPARED BY
0-0 2020-05-07 | #IRYwH First compilation Liu. YL
0-1 2020-06-23 | ;B H# A Enable new format Liu. YL

TET-HO15A2QQIST7N10 V02

2 W I 29
www. hotled. com LI FEMY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

J HOT HM] Shenzhen Hot Display Technology Co.,Ltd 20204 06 A 23 H
TET-HO15A20QIST7N10 Rev:0-0

—. EARIFLE General Feature:

I H PR <Riv
Item Standard Value Unit
R RST | B4 Ji~f
Display Size ' Inch
N 55
Iy HEE J&y
% %

Number of Pixels 240 (H) *3(RGB)* 240 (V) dots
o [X 1 =
SR DO 927.72 (1) * 27.72 (V) K

Active Area mm
SRRT 31.52(H) * 33.72(V) * 1.95(D) <TFT> =R

Outline Dimension mm
W 77 7] 4 A B

Viewing Direction FULL O’ clock
TFT $2 . .

TFT Interface 4-Line Serial Interface
TFT DRZOH
TFT Driver 1IC R/ 789
TFT BRE)H & _ N
TFT Driver Condition VeI=3. 3V (Typ) v
ot €8 LED/3 §3i/3 FIFIE ~
Backlight White LED/3 PCS/3 PCS Parallel
fid 45 MA s O pHabE s O 5 b5 B
Touch Panel Without TP With RTP With CTP
FH 2 il 45 5 DR 0585 o _
CTP Driver 1IC
FH 25 i 5 5F DR B0 HE B N
CTP Driver Condition VDD=3. 3V (Typ) v
TFT & AR IR KR
. -20 ~ 70 N
Operation Temperature C
TET VRSt i ~ R
30 ~ 80 .
Storage Temperature C

3 3290
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=. 5|8 Pin Description

3. 1. B4 5| BB TFT Pin Description

51 14 5 T TEA IR
Pin NO. Symbol Description
1 LEDA LED Anode
2 VCI Digital Power
3 CS Chip select input pin ( “Low” enable).
4 RESX Reset Pin
5 SCK Serial interface clock
6 SDA SPI interface input/output pin
7 D/CX Display data/command selection pin
—Tearing effect signal is used to synchronize MCU to frame
8 TE memory writing.
—If not used, please let this pin open
9 LEDK LED Cathode
10 GND Ground

- — - END - - -

3. 2. LR LB Wiring instructions

4-Line Serial Interface

TFT-HO15A2

> E: < X
(e —_— Y <€ O U [ N an
= O v O A ~~ L L Ll LLl
() > O ML VMV OO X - N |
DC MPU BL
Power

5 O 29 T
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. HAS4FMH Electrical Characteristics

4. 1. ZBXH R KREE(E Absolute Maximum Ratings

iH e Yo s/ME | BAUE | BKME | B

Item Symbol Condition Min Type Max Uint
AN DN
Digital Power vel 0.3 1.0 V
BH LA T0vVCC - -0.3 - 4.0 &
10 Supply Voltage V
i N R s Y VIN B £ 5 B 10VCC N
Input Voltage Range ) +0. 3 V

3R Note:

1. A LSRR E T S SIS IC AAIRK. XEERE TR, IC MESH
RUEXBTIEREIT. WRERAHEXLEERMGE, IC RETVRSHE, WEMETRESTE.

That the exceeds the Limiting Value listed above it may cause the driver IC permanent
damage. These values are for test only. IC should be operated under the Chip Characteristic
conditions for normal operation. If these conditions are not met, IC operation may be
error and the reliability may be deteriorated.

2. ZPETHREVREANER, BREAFUH. BRIEAFUH, FraBEHHENT GND.

Parameters are valid over operating temperature range unless otherwise specified.
All voltages are with respect to GND unless otherwise noted.

3. Waff I0VCC. VCI MMM PIRLREIEFHMKR: 1.7V = I0VCC = VCI = 3.3V,

Insure the voltage levels of IOVCC, VCI, always matches the correct relation: 1.7V
= IovVCC = VCI = 3.3V.

4. VIN M/MFERZETF 3.3V, (VIN < 3.3V),

VIN should be less than or equal to 3.3V. (VIN = 3.3V).

5. HiRERRERATERAE, £KIE/ FETTEENDFKELE.

Panel display quality depends on panel loading, and it may have the different
performance at low/high temperature.

¥ o6 20
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4. 2. TFT BEH TAES%AM TFT LCD Module Operating Conditions

e br 5 M w/ME | BAME | &KME | B
Item Symbol Condition Min Type Max Uint
7 HLR N
Digital Power vel 2.9 2.8 3.3 v
O TAEHEE DN
10 Supply Voltage 10vCC 1.7 1.8 3.3 v
0. 8%
Vih - VCI
PNGERE Vel N
Input Voltage ' 0. 3% v
Vil GND Vel
PR o i 1 i e
Standby Current No Load@ uA
TAFHIR FR=60Hz ZY
. Toc - N -
Operation Current mA
4.3.CTP TAE%M CTP Operating Conditions
= br 5 A w/ME | BAME | &KME | B
Item Symbol Condition Min Type Max Uint
7 HR R
Digital Power B 2.8 3.3 V
BRI LR 10VDD - 1.8 - 3.3 i
I0 Supply Voltage V
IR HArt
. - - 80 - -
Transmittance %
R ] N j . j
Surface hardness Scribing
N=ls=a pa=N i3
TAFRE 0T -20 - 70 BRI
Operation Temperature C
MY < 90%RH
i HICE
ST =30 - 80 .
Storage Temperature C

1. REHEE BB EE

Notes:

1. The surface hardness is according to the pencil hardness standard

7 O3 29 T
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4. 4. B TAEFM LED back light specification

I H bR %44 w/AME | HAUE | sKE FAAT
Item Symbol Condition Min Type Max Uint
LAERE VF 3.0 3.2 3.4 X
Forward voltage 1£=3. 2V/20mA v
TAEHR /1-chip =Y
IF - 60 -
Forward current mA
L - Without TP - 700 - s
ZLFE (A LCD) Ly g /¥
Luminance (With LCD) oK cd/m’
With TP - - - RS
LED % fiy AN
—9or 19 _
LED 1life time Hr Ta=25+3 C | 20,000 | 30, 000 Hour

FPE Note:
1. LED #H#y (Hr) EXANTE Ta=25+3 C, LRI RHAEBEEREFGTHEEI/EE
FEMRT 50% MIAFIE .

LED 1life time (Hr) can be defined as the time in which it continues to operate under
the condition:Ta=25+3 °C, typical IL value indicated in the above table until the
brightness becomes less than 50%.

2. DA &R RIGMTBFET 8 7 UG 2 & FILED R 3K AT 18],  SEFRUlliRLEDIETa=25+3 C pi%
5000H, ZLREZEVR 8%

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is lit for 5000H at Ta=25+3 °C, and the brightness
decays by 8%.

3. MFFEFRFERIAERS, FTLAE#IFArJY 50000 /MY LED

When used in special environments, the LED with a life of 50, 000 hours can be replaced

o8 20
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T WREEEM TET OPTICAL SPECIFICATION

5.1 HEiR Overview

HERAEHIRRDAEREE GRERE  1lux, BE=25 2C) #MHHARETRSE (WANER
ZATOPCON BM-5) & &#HATME, WKPTHAATRL &£ 6 M © T 0 HHAT, I
LCD KM 50cm MIFEE. E/RE EWESKFONREFEE. WEIEEMNIME 30 4548,

The test of Optical specifications shall be measured in a dark room (ambient luminance

1lux and temperature = 25 2°C) with the equipment of Luminance meter system
(Goniometer system and TOPCON BM-5) and test unit shall be located at an approximate
distance 50cm from the LCD surface at a viewing angle of 0 and ® equal to 0 . The
center of the measuring spot on the Display surface shall stay fixed. The backlight should
be operating for 30 minutes prior to measurement.

5.2 YA Optical Specifications

ZH b5 A BoME | BAUE | BORME | BT &
Parameter Symbol Condition Min. Typ. Max. Unit Remark
AT K- ® /i/L 7 80 - Deg.
Viewing Horizontal | ®45/R CROL0 - 80 - Deg. Note 1
Angle H*H 0 F/U - 80 - Deg.
Range Vertical ®F/D - 80 - Deg.
STELJE Contrast ratio CR ® =0° 2 900 - - Note2
035, Color Gamut CG CIE1931 - 50 - %
£ {646 i Tix 0. 298 -
White Chromaticity Wy 0. 328 _
Rx 0.625 -
2T Red
tRIE R Ry ® =0° -0.03 0.311 +0. 03 _ Note4
Reproduct Gx 0.296 - (Based
. %% Green
ion of Gy 0.517 - on C
color N Bx 0. 143 ~ Light)
W Blue
By 0. 144 -
IR (ETF - ) o o
Response Time Tr—+Tf . - 30 35 ms Noteb
.. . Ta= 25°C
(Rising + Falling)
VERE Note:

1. MARXNEERT 1004 E. YA E AT AKEE3. 9848077 m FIE B B6.
125505 m |HET LCD #H (WA D .

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o’ clock direction and the vertical
or 6, 12 o’ clock direction with respect to the optical axis which is normal to the
LCD surface (see FIGURE 1).

o9 320
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2. XTHUEWERE 6= 0 FMMARN LD REHFOHIT. RENEN, WHFHHE
BEELRRENBE, REREAME (B RE. SHLE D REXNHE (CR) R2EdH
5 o

Contrast measurements shall be made at viewing angle of ®= 0 and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set
first to white, then to the dark (black) state . (see FIGUR 1) Luminance Contrast
Ratio (CR) is defined mathematically.

CR= Luminance when displaying a white raster

Luminance when displaying a black raster

3. BHEIERREKHE APF MIEH CG HMEH.

Transmittance is the Value without APF and without CG.

4. ERPIEREEMRNHFAGRREANERLEEIE I EALE. FE. BEalg
. WEREERKPOHT.

The color chromaticity coordinates specified in the above table shall be calculated
from the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

5. EJGMIMNEERENIE 2 FiR, BEITARXE ‘BB mAESRET. REM
10%32 AL EI90%FT T/ BT M & Tr, 90%210%=2Tf.

The electro—optical response time measurements shall be made as FIGURE 2 by switching
the “data” input signal ON and OFF. The times needed for the luminance to change from
10% to 90% is Tr, and 90% to 10% is Tf.

Figure1 Measurement Set Up

white(TFT OFF) | black %% (TFT ON) ’ white(TFT OFF)
Tr TF

Optical

response

%10 71 3k 29 T
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7N B4 Timing Characteristics

6. 1. BATEORE Serial Interface Characteristics

Tscyew/Tsever

| TaidlTsg. |
g SLW SLi._i

SCL « >
Tsuw/Tsur |
i Tsps | | Tson !
Vi : Bl ]
SDA - g e 5‘(
T ‘ Tney b
V; ! ’
DCX :} ;
‘ | Tacc . Ton
4 Vi =
DOUT i S
B‘K Vi 7L
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30 to 70 ©
Signal Symbol Parameter MIN MAX | Unit Description
Tecss Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsco Chip select hold time (read) 65 ns
Tehw Chip select “H” pulse width 40 ns
Tscvow Serial clock cycle (Write) 16 ns
-write command & data
Tsuw SCL “H” pulse width (Write) 7 ns
ram
scL Taw SCL “L” pulse width (Write) 7 ns
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL "H” pulse width (Read) 60 ns
ram
Tsr SCL “L” pulse width (Read) 60 ns
T D/CX setup time 10 ns
D/CX e P
TocH D/CX hold time 10 ns
SDA Tsps Data setup time i ns
(DIN) TspH Data hold time 7 ns
SO Tace Access time 10 50 ns | For maximum CL=30pF
Ton Qutput disable time 15 50 ns For minimum CL=8pF

211 W 3L 29 |
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6. 2. BAREIEM I Display data formats

THEZIHE LOM SR =M B IR B AT 8 B A R ) B BaE s K.

4k f&, RGB 4-4-4 A

65k &, RGB 5-6-5 A

262k &, RGB 6-6-6 Iy

Different display data formats are available for three colors depth supported by
the LCM listed below.

4k colors, RGB 4-4-4-bit input

65k colors, RGB 5-6-5-bit input

262k colors, RGB 6-6-6-bit input

6.2.1: 12 fr/B & (RGB 4-4-4 ¥y N) , 4K Hifs, 3Ah=" 03h”
12-bit/pixel (RGB 4-4-4-bit input), 4K-Colors, 3Ah=" 03h”

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4|D3 D2 D1 DO D7 D6 DS D4 D3 D2 D1 DO

@ 000D AR ODE

Pixel n Pixel n+1

. PPN i

12 bits 12 bits

Look-up table for 4096 color data mapping (12 bits to 18 bits)
I 1 18 bits, |
i i [ [

Ri|G1|B1|R2|G2|B2|R3|G3|B3

Frame memory

Note 1. pixel data with the 12-bit color depth information
Note 2. The most significant bits are: Rx3, Gx3 and Bx3
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

12 71 3k 29 W
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6.2.2: 16 Pr/BZE (RGB 5-6-5 f#iAN) , 65K Fift, 3Ah=" 05h”
16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors, 3Ah=" 05h”

RESX —.
csx \
DICX —

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 D7 D6 D5 D4 D3 D2 D1 DO'

soa (N @@@@@@@@@@@@@@@@@@@@@@@
Pixel n
sk I 1AL i

Pixel n+1 :

_________________________

gk

16 bits

16 bits

Look-up table for 65k color data mapping (16 bits to 18 bits)
| | 18 bits, \
1 ] I |

R1|(G1|B1|R2|(G2|B2|R3|G3|B3

Frame memory

Note 1. pixel data with the 16-bit color depth information
Note 2. The most significant bits are: Rx4, Gx5 and Bx4
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

13 713 29 T
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6.2.3: 18 /& (RGB 6-6-6 frfyN\) , 262K Hift, 3Ah=" 06h”
18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors, 3Ah=" 06h”

Dé D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO D7V D6 D5 D4 D3 D2 D1 DO

SB D @@@@@..@@@@@@.l@@@@@@l

Pixel n

Frame memory

R1|G1|B1|R2|G2|B2|R3|G3|B3

Note 1. pixel data with the 18-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

14 71 3 29 T
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6. 3. B EHE RAM Display Data RAM

BB EAERE 240x320x18 AL EFRRIFEHS RAM. XA~ 1382400 AL FRVESH
AP 18-bpp (262K ) ) 240xRGBx320 EMR. 4[R)XIIAEAE 28 1 R — AL B k4T
MR BRI O SR, BREEASHIRET RKBE.

The display module has an integrated 240x320x18-bit graphic type static RAM. This
1382400-bit memory allows storing on—chip a 240xRGBx320 image with an 18-bpp
resolution (262K-color). There will be no abnormal visible effect on the display
when there is a simultaneous Panel Read and Interface Read or Write to the same location

of the Frame Memory.

TF-LCD panel
(240 x RGB x 320)

il
MCU Display data RAM
T YT N | 240 320 x 18-bits) [ine
ks address
Row \F‘ . counter
address =P
counter ‘
| Scan
Column : -@— address
address | counter
Host counter
interface

EEE RAM 2544 Display data RAM organization

15 7 3k 29 W
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WAF Rk O (37 724§ 36H)
Memory to display address mapping (Register 36H)
KRS a2 bl
Data control command Column
(MADCTR) 0 | : | ‘ 319
MX=0
(MADCTR) 319 318 — 0
MX=1
Color R G B R G - - R G B
" R |6 |B|R|G|B|--|R|G]|B
Row
(MADCTR) | (MADCTR) | R G B R G B --- R G B
MY=0 MY=1 R G B R G B |---] R G B
0 319 R G B R G B |---] R G B
1 318 R G B R G B |[---| R G B
2 317 R G B R G B |---] R G B
3 316 R G B R G B |---] R G B
4 315 R G B R G B |[---| R G B
5 314 R G B R G B |---] R G B
6 313 R G B R G B |---] R G B
7 312 R G B R G B |---] R G B
312 7 R G B R G B |---] R G B
313 6 R G B R G B |---] R G B
314 5 R G B R G B |---] R G B
315 4 R G B R G B |---| R G B
316 3 R G B R G B |---] R G B
317 2 R G B R G B |---] R G B
318 1 R G B R G B |---] R G B
319 0 R G B R G B |--- R G B

16 T3 29 T
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B EHE A (A A7EE 36H)
Display Data Direction (Register 36H)

MADCTR %Y

St | M THLIELR g Pl
Display Data Pars . Image in the Host Image in the Driver
Direction arametor (MPU) (DDRAM)
MV MX MY
[[H/W position (0,0) }—{Bf ——————===»
[X-Y address (0,0) }/
E#H
Normal 0 0 0

B — H/W position (0,0) |—»|
I Al -
Y-85
Y-Mirror 0 0 1 F
,,,,,,,,, ok
sSEeeeeres HE X-Y address (0,0) |—»
———— B« XY address (0.0)
-,;,,,;;;,,b ¢7777:;;l';--4
X854
X-Mirror L I I q
----------- >
- WS
— e Bl e
H/W position (0,0) [Efa-——-- —
e P e
X% ' E
Y-Hi14
X-Mirror ot I j
YMirror | | |  |Jleceadeesaas >
: b i~
7777777777 e +===Is——— - ]B] X-Y address (0,0)

[ H/W position (0,0)

[ X-¥ address (0,0)

=4
.

«‘.‘—:_A--‘T_—_-_-

i
I
il
il
{1
I
|
|
|

XY A f
X-Y Exchange L 0 U

)

I

I

1

|

|

|

I

| .
]

o —————
——————— -

[E]
H/W paosition (0,0) |—> N A |E
i [} I 1
— 1o I 1
vz | | | T g ¥ AW -
Y-5il% F £ |
X-Y Exchange . v 1 '3 :m " 1
Y-Mirror e Y Iy
il ] il I
e 1 il 1
= L X-Y address (0,0) —»{B] 1
H/W position (0,0) —» ) . |_|§_~—1 X-Y address (0,0)
- N I F ' i T it
X4 )
X-Y Exchange L L 0 1‘ : : ]
X-Mirror | | | |- _____ - : 'u_“‘ : !
i ¥ I 1
---------- E] CM vy
: H/W position (0,0) _Ej N 5 &
XY ZEd T P L
B L !
Y-8i1% 1 | i 1 ¥
X-Y Exchange T i
X-Mirror | | | | ___ i 1o i
Y-Mirror P : : I8
””””” Li= P '[B] X-Y address (0,0)

17 53 29 T
www. hotlcd. com ZLFIEFE MY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

a HOT HM] Shenzhen Hot Display Technology Co.,Ltd 20204 06 A 23 H

TET-HO15A2QQIST7N10 Rev:0-0
6. 4. BMBTF Reset Timing
Shorter than 5us | L
R i Tew - |
RESX  \| 7 \ 72"
Displ gy
Isplay - ‘ Initial condition
shatis Normal operation >< During reset >< (Default for H/W reset)
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 °C
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120(Note 1, 6, 7) ms
JERE Notes:

1. BABHERFER ID 715, VCoM EMHMEEMN NM (BESEELE &) B FFEHA
TR . IRFE RESX EAWE 5 ns NEBEHSAEUERTE (tRT) B, #HEPATIINE.

The reset cancel includes also required time for loading ID bytes, VCOM setting and
other settings from NVM (or similar device) to registers. This loading is done every time
when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.

2. HRETXR, BT RESX L LRFH BRI ERRIESS BN B RAE L

Spike due to an electrostatic discharge on RESX line does not cause irregular system
reset according to the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than Qus Reset

Between 5us and Sus Reset starts

3. EEALHN, BRBEREERE (BRRHENERFS], RKREEMNFA 120 28, tat
Reset Starts inSleep Out -mode. SB/RBEFE Sleep In -mode FRFFHERES. ) R)FRME B
1 S AL HI BRI K

During the Resetting period, the display will be blanked (The display is entering
blanking sequence, which maximum time is 120 ms, when Reset Starts in Sleep Out - mode.
The display remains the blank state in Sleep In -mode.) and then return to Default
condition for Hardware Reset.

4. RIENNHWEH THREA KPR, 0T Fs:

Spike Rejection also applies during a valid reset pulse as shown below:

%18 71 3k 29 T
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10ps

3
-

Reset is accepted

10us

kl rl

WWWWM#WAM
| 2ons

Less than 20ns width positive spike will be rejected.

5. TEREHEAR A S & Ak

When Reset applied during Sleep In Mode.

6. TEIB Hi BERR AR N B AL

When Reset applied during Sleep Out Mode.

7. BN RESX EREER 5 BV LA RRKREMNS WAL 120 ZFP P RIXREEIRGE Har .

It is necessary to wait bmsec after releasing RESX before sending commands. Also Sleep
Out command cannot be sent for 120msec.
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6. 5. FFHL_E )R F Power—on sequence

IOVCC F1 VCI AT LASZATARTNR Py Ji r BT R o
FEWTRLAAE], R LCD AbTARARBRARE, N VCI A1 I0VCC MIFEZR/D> 120 ZRAKTH.
FEMTEHANR], @R LCD AbFRERARSR, VCI A1 IOVCC WTBAZE RESX BMEZR/A 0 EH P,
CSX W] AFEARAAIA B RZFE, tv] DK AEH. RESX HIMREZ&ET CSX.
IOVCC and VCI can be applied or powered down in any order.
During the Power Off sequence, if the LCD is in the Sleep Out mode, VCI and IOVCC must
be powered down with minimum 120msec.
During power off, if LCD is in the Sleep In mode, IOVCC or VDD can be powered down minimum
Omsec after RESX has been released.
CSX can be applied at any timing or can be permanently grounded. RESX has high priority
over CSX.
#7E Notes:
L. N R BIRIBF A SRR Bn k.
There will be no damage to the display module if the power sequences are not met.
2. TERIEF/RFFIHNE, ERER EDNSHEREFTTBER.
There will be no abnormal visible effects on the display panel during the Power On/Off
Sequences.
3. FETTHUBRFE R AR “Sleep Out” &2 8T, PAKTEWE] “Sleep In” & HKHUIRFZ
], ERFEEASHBIFERTIKBR.
There will be no abnormal visible effects on the display between the end of Power
On Sequence and before receiving the “Sleep Out” command, and also between receiving
the “Sleep In” command and the Power Off Sequence.
4. WS RESX LREETE L HFFIHAE ENRIZ A TIRFRFRE, WHFEEEN LBFFIERE
MABEMGEAL (RESX) AARIEFERIE. BNTERIEDNRE.
If RESX line is not held stable by host during Power On Sequence as defined in the
sequence below, then it will be necessary to apply a Hardware Reset (RESX) after Host
Power On Sequence is complete to ensure correct operation. Otherwise function is not

guaranteed.
6.5.1. AZIH|FIMrE Uncontrolled Power Off
EZEW HEEBAEREZEHBEFFINEN T BEBMPEL. EASMAERBENED,

The uncontrolled power—off means a situation which removed a battery without the
controlled power off sequence. It will neither damage the module or the host interface.
MR RENZEFIEE, EREREATE, B EASHEMITLMR (BEER) HR

¥ H, HEF| “Power On Sequence” BINE.

If uncontrolled power—off happened, the display will go blank and there will not any
visible effect on the display (blank display) and remains blank until “Power On Sequence”

powers it up.
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HYEF/RIRFI B The power on/off sequence is illustrated below

“ Trew = +/- no limit Tfew = +/- no limit
VDD 4 N
E -
VDD z N
——/ i Timing when the latter signal rises up to 90% of its typical value. \—
e.g. When VDD comes later, this timing is defined at the cross

point of 90% of 2.75V, not 90% of 2.6V.

Timing when the latter signal falls up to 90% of its typical value.
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Tfew.csx = +/- no limit
| Trpw-csx = +/- no limit |
—

SR e -
CSX HorL | *
TrFW_RES)( =+ no limit

(PowgrEd%ﬁn in « AX / Tfew-resx1 = Min ?_ D

Q,
sleep-out mode) 30% 120ms

Trew.resx = + no limit TfPW-RESK2 = min Oms—u —

RESX i |
(Power down in 3 0°/>' 7 \

sleep-in mode)

Tfew.resx1 is applied to RESX falling in the Sleep Out Mode.
Tfrw-resxz is applied to RESX falling in the Sleep In Mode.
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. ETEEMEEMR RELTABILITY TEST

-1 BEFVEE Temperature and Humidity

M H &I TR
TEST ITEMS CONDITIONS NOTE

AT o

High Temperature Storage Ta=+80C, 120hrs

R A7 o

Low Temperature Storage Ta==30 C, 120hrs

[N e W o

High Temperature Operation Ta=+70 "C, 120hrs

KRR IZ 1T

Low Temperature Operation Ta==20 'C, 120hrs

AR GEATIHED
High Temperature and High | Ta=+t60 ‘C, 90%RH Max, 120hrs
Humidity (Operating)
HRE Note:

1. BMEESNEE. BTREMERReE, %0 SR B AR .

Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.

2. BERHMEEEE O TER. BREERENN0C. 3HEREAEA.

Temperature and relative humidity range are shown in the figure below. Wet bulb
temperature should be 39 C max. and no condensation of water.

A + &

Humiclity |41

3. EMATEMNRE, MRIEDRIER, TEMBGHRE (RER. RBHIE. BErR
EE

After the reliability test, the product only guarantee function normally without
any fatal defect(non—-display, line defect, abormal display etc ).
4. TR EAWTHE IR IR E KR B ZI1R /D E#T

All display judgments are performed two hours after the panel temperature returns
to room temperature
5. Ta: ﬂ:iﬁﬂg

Ta: Ambient temperature
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7-2 M FPESN Shock and Vibration
T 5 %A
TEST ITEMS CONDITIONS
2 AEEEE) ® Shock level:980m/s’
Packing Shock ® VWaveform:1/2 Sine wave, 6msec
(Non—Operation) ® X, +Y +7 each axis 1 times
. ~ o ®Fr :8-33. 3HZ
L3R (IR AE) redueficy range
. . . @® Stoke:1.Omm
Packing Vibration
(Non—Operat ion) @® Sweep: 10Hz—50Hz
® x,v,z 2 hours for each direction

7-3 FRHBUHEMR Flectrostatic Discharge

WG H %IT

TEST ITEMS CONDITIONS
ESD 150pF, 330Q, Contact®2KV,Air :+4KV.Note 1
(Non—operation) 200pF, 0Q, 4200V Contact test.Note 2

WM& & Measure Point:
1. LCDBY M4 )BIUHME LCD glass and metal bezel
2. FEBESSI B IF connector pins
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J\. ACBEEAIERZEIN HANDDLING & CAUTIONS

8-1 #EFEEEIN Caution For Operation

oHTRAEARTIME, BN KBRS PR EESA . E0RE, BA
. WRIAEOCHRIZTRESTERTH. MRNEARERZI R T , B
BT,

Since the LCM is made of glass, do not apply strong mechanical impact or static
load onto it.Handling with care since shock, vibration, and careless handling may
seriously affect the product. If it falls from a high place or receives a strong shock,
the glass maybe broken.

STERLE 1Y B R PR ) A IR B LM RDATIADE), FARTIRH M BEES I LI K4
%5, HEBSIENSEAZRNSSH LM BIRAR Sk, BP0 68 B R .

It is indispensable to drive the LCM within the specified voltage 1imit since the
higher voltage than the limit causes LCM' s life shorter. An electro—chemical reaction
due to DC causes undesirable deterioration of the LCM so that the use of DC drive should
avoid.

SEZERBEIF B LM EZ2E RERMN RGN iEE,

Do not connect or disconnect the LCM to or from the system when power is on.

I ERBRRENFERETER LM

Never use the LCM under abnormal conditions of high temperature and high humidity.

CUBRBTRIZIMEE RS (ABAEABHO B, LOMAJRESZRIMm; B4k, M
A BB BEERSISE LM REFZAEEK, XATRESEME LM _EWRARE1T.

When expose to drastic fluctuation of temperature(hot to cold or cold to hot),
the LCM may be affected; specifically, drastic temperature fluctuation from cold to
hot, produces dew on the LCM’ s surface which may affect the operation of the polarizer
on the LCM.

SERTLEREGENEET, e FEHRELR, H—FH, £/ THIEERERK
BET, LOM AR R, A, XBHRFAEWRE LM HIREERE. —BREK
BRI EHBTHHEFREGE, L BKEEEEZTT.

Response time will be extremely delay at lower temperature than the operating
temperature range and on the other hand LCM may turn black at temperature above its
operational range. However those phenomenon do not mean malfunction or out of order
with the LCM. The LCM will revert to normal operation once the temperature returns
to the recommended temperature range for normal operation.

¢ AP IELCDF= A BB R, A E BRHRNAZEKN B EREEER. WRLIDFER
~EEER, BREDT 2 58heE BRI A ARET ERANE —KEEZ R BBV
F R & EGEB 3 EBRIEARFERIER

In order to prevent the LCD from producing image retention, do not display a fixed
pattern for a long time when using a normally black panel. If the LCD needs to display
a fixed pattern, it is recommended to refresh the display one or more times in less
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than 2 minutes or less. It is strongly recommended to use a black image or moving image

as a screen saver.

8—2 PiEEEIEME Caution Against Static Charge

oLCM fE/ C-MOS LST BKXZh8%, ERULEIZ P RHEFARA A KA RIERES] Vdd B Vss,
LHAAEMAEAES, FEER A, TE/BRX. ERik&eE pibgEa.

The LCM use C-MOS LSI drivers, so customers are recommended that any unused input
terminal would be connected to Vdd or Vss, do not input any signals before power is
turn on, and ground you body, work/assembly area, assembly equipments to protect
against static electricity.

sF@ERRYE, REEZRITASERROAERY 30 F, WHRE, EETFXAIE
ESD I3 E T, TIEZENEBEMNRRIFAE 50%RH PAE, PLj & R

Remove the protective film slowly, keeping the removing direction approximate
30—degree not vertical from panel surface, if possible, under ESD control device like
ion blower, and the humidity of working room should be kept over 50%RH to reduce the
risk of static charge.

oIRGB AT A B TAEAR . IRAVEEM R R F B A4 .

Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing
or other conductivity—treated fibers.

oTEALEE LCM B, WEREANFEMBNFE, XNHSFHEFRANMSFEERLFTFR

In handling the LCM, wear non—charged material gloves. And the conducting wrist
to the earth and the conducting shoes to the earth are necessary
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9. TFTERSBEAIWEMNARFS TFT display initialization code

Void Panel initial code(void)

{

// Reset sequence———————— //
LCD RESET=1;
Delayms(1); //Delay lms
LCD RESET=0;
Delayms (10) ; //Delay 10ms
LCD RESET=1;
Delayms (120) ; //Delay 120ms
// //
Delay (120) ;
WriteComm(0x11) ;
Delay (120) ;

WriteComm (0x36) ;
WriteData (0x00) ;

WriteComm (0x3A) ;
WriteData (0x05) ;

WriteComm (0xB2) ;
WriteData (0x0C) ;
WriteData (0x0C) ;
WriteData (0x00) ;
WriteData (0x33) ;
WriteData (0x33) ;

WriteComm (0xB7) :
WriteData (0x35) ;

WriteComm (0xBB) ;
WriteData (0x1A) ;

WriteComm (0xC2) :
WriteData (0x01) ;

WriteComm (0xC3) ;
WriteData(0x19);  //GVDD=4.8V
2026 W 3L 29 W
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WriteComm (0xC4) ;
WriteData (0x20); //VDV, 0x20:0v

WriteComm (0xC6) ;
WriteData (0xOF):  //0xOF:60Hz

WriteComm (0xDO) ;
WriteData (0xA4) ;
WriteData (0xAl) ;

WriteComm (0x21) ;

WriteComm (0xEO) ;
WriteData (0xDO) ;
WriteData (0x00) ;
WriteData (0x23) ;
WriteData (0x0A) ;
WriteData (0x0A) ;
WriteData (0x16) ;
WriteData (0x45) ;
WriteData (0x33) ;
WriteData (0x58) ;
WriteData (0x18) ;
WriteData (0x18) ;
WriteData (0x15) ;
WriteData (0x32) ;
WriteData (0x33) ;

WriteComm (0xE1) ;
WriteData (0xDO) ;
WriteData (0x00) ;
WriteData (0x24) ;
WriteData (0x0B) ;
WriteData (0x0A) ;
WriteData (0x15) ;
WriteData (0x44) ;
WriteData (0x33) ;
WriteData (0x58) ;
WriteData (0x19) ;
%27 W 3k 29 W
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WriteData (0x16) ;
WriteData (0x19) ;
WriteData (0x2D) ;
WriteData (0x32) ;

WriteComm (0x29) ;
WriteComm (0x2c) ;
Delayms (120) ;

Void Panel SleepIn Mode (void)

{

}

WriteComm (0x28) ;
Delayms (120) ;
WriteComm(0x10) ;
Delayms (120) ;

Void Panel SleepOut Mode (void)

{

WriteComm(0x11) ;
Delayms (120) ;
WriteComm(0x29) ;
Delayms (120) ;
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tdefine ROW 240 //Y
#define COL 240 //X
void BlockWrite (unsigned int Xstart, unsigned int Xend, unsigned int Ystart, unsigned
int Yend) reentrant

{
WriteComm (0x24A) ;
WriteData (Xstart>>8) ;
WriteData (Xstart) ;
WriteData (Xend>>8) ;
WriteData (Xend) ;

WriteComm (0x2B) ;
WriteData (Ystart>>8) ;
WriteData (Ystart) ;
WriteData (Yend>>8) ;
WriteData (Yend) ;

WriteComm (0x2c) ;

void DispColor (unsigned int color)
{
unsigned int i, j;:

CLKSEL = 0x03;
BlockWrite (0, COL-1, 0, ROW-1) ;
CS0=0;

RS=1;
for (i=0; i<ROW; i++)
{
for (j=0; j<COL; j++)
{
SendDataSPI (color>>8) ;
SendDataSPI (color) ;

CLKSEL = 0x00;
CS0=1;

__END__
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